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(57) Abstract 

This invention rei - to means for securing object lu^ici;!. i for surage, shipping, or other purposes. In many manufactur- 
ing plants, packages arc . some point grouped with oifi r or ;> . r.agcs lo facilitate handling, storage, and shipping. Such group- 
ing is commonly referret' - as "unitizing". Perhaps the ; ; ::.;non f. nr. of unitizing is palletization. The major share of pallet 
stabilization is being act- :nplished with stretch wrap. It .^^.'.iid •I^J^il aA-c to find a wrapping or strapping material that would 
avoid the following proh :ns: (4) elimination of excess i .v, .i;.,. ^ . , istc material, e.g., used stretch wrap; (5) minimizing ex- 
cessive looseness of strar ng material, wiiich results in ju:...: .1 p....<j^es; and (6) minimizing excessive tightness of strap- 
ping material, which re- in damaging packages. This in .cu.mii prov.ties means for unitizing objects, e.g., packages, through 
the use of a stretchable. ickifiable, pressure-sensitive ;i iiu-' ! ... tape comprises a highly extensible, substantially non- 
recoverable backing he. on at least one major surf j^t: i!. .! I;: . . of pressure-sensitive adhesive. 
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METHOD OF UNITIZING PACKAGES BY MEANS 
OF A STRETCRABLE ADHESIVE TAPE 



1. 



Field of the Tnvention 



This invention relates to means for securing 
objects together for storage, shipping, or other 
10 purposes. 



packag-_s are at some po*..c grouped with other products 

15 or pac: iges to facilitate handling, storage, and 
shipping. Such grouping is commonly referred to as 
"uniti::ing". Perhaps z:\e most common form of unitizing 
is pallatization. As a zpczifi.c facet of unitization, 
palletization becomes a process in which the unit load 

20 is joi"r3d with a pallet to provide for handling, 

primarily, with fork lift trucks. A palletized load 
must have vertical stre/.gth and horizontal or lateral 
stability. The stackir. ; izri-.gth of a load 
(particularly loads of .:aducis packaged in cartons or 

25 containers) depends on zhe pattern or layout of each 
tier. For most cases, 3 cclunn stack (one box directly 
on top of another) yiel..;- ih- -greatest vertical 
streng :n. The column s. .. : ^wever, has little 
later a stability. Interlocking patterns increase 

30 latera stability at sc-.e sacrifice in vertical 

streng .a. These patter / aciiticnally can be used to 
optimi: :: pallet space i _ . The end result of 

balancing vertical sta;r ..^ : re;.gth, lateral 
stabil "y, and space Jt . ^ii:.ir. : r;. can be an array of 

35 pallet :atterns, requir^.^g : afferent one for each 
produc or package beir; ■ - ] ] ^r.zl zed. 



horizc- lal strapping se- j u;ieir palletizers to 



2. 



Discussion of the Art 

In many manufacturing plants, products or 



Several equi^. 



..i.^cturers have added a 
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15 package 
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been tr 
strapp : 
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25 loads 
insur i 
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3 0 costs, 
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>2 loads during the palletizing operation, 
saving space, cutting labor costs, and 
■ng handling, strapping during palletizing is 
: -.ctive for stabilising extremely unstable loads 
.ey must be handled. Usually two or three 

tiers will srabilise most loads, with many 
rapping only the second layer from the top. 
One means of providing lateral stability at 
has been the use of adhesives to bond ^ the 
f the load -cgernar. Adhesives for this 
.-:ust have good sr.-ar strength to resist lateral 
nat would cause a loa.i to come apart. They 
ro have low tensile st::cnqth so that the load 
•^isassemoled without d.: aging the product or 

Steel and, more recently, plastic strappings 
.n used for securmj ^i vLtized and palletized 
The plastics, e.g. r 0 ypropylene, nylon, and 

in enough applications 
used for general 
;i plastics, polyester has 
Lcplacement for steel 

breaking strength of 



35 



being 
avail 
hand- 



.r, have repIaceJ 
now 80% or z:\a ^^1:^:: 
:ing is plaszic. 

most frequenziv 
.:g, on accoun" of t..- 
■;-r polyester pro-rjr:-^ 
A few years z . - ■ 
■nerared consider-. .. 

load in^cgric , , 
..on froTi dus*:, air , 
:ent years, hcwr//--:' 
its initial apr;... . 
The large ovens 
•:.s around po^ ^e - 
ring the ur.i:: , : 
:sed shr : • ^-a, 
• :fficie::: ^^r^'.... 
The -::jcr 
:so:npl - 5r;-- J -^t- 
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.r.> wrapping of pallet 
iLnusiasm. While 

.vrapping also provided 
-ar, and pilferage. In 
rink wrapping has lost 
.ure of rising energy 
ICS used for shrinking 
;jp.sume too much energy 
and the resultant costs 
lo.:e ground to the more 

^r^^-z stabilization is 
,.: ap. The variety of 
... rapping runs from 
zo automatic 
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10 



15 



20 



25 



30 



high-sr d sysrems. 

One area of unitization that is becoming more 
and mor popular is bundling. Lumber, sheets of 
insulat ; n, and bags of pet food have enjoyed 
success 1 bundlin7 applications. Bundling has found 
applica:. on in a number of different industries, 
includir.:: the manufacture of lighting fixtures. 
Palleti ng, uniri::ing, securing, wrapping, and 
bundli:^ .ith strapping, adhesives, shrink wraps, or 
stretch raps are activities common to nearly every 
pac]cagi:^.: and shipping depart"' ^:nt. 

It would be desirnblc to find a wrapping or 
strappir. ' material that would avoid the following 
problen: 



35 



(1) pull of fiber- 
c or.r ainers • 
sticky adhc 

(2) elimination of 
no shrink vrafj 

(3) el iminatior; o ;; 
cie\'ices to ■ - 
e . c . , clips - . 
s -rapping n;.:: . „ 

(4) el.:..-:iinat.ior, . 
vrjsze ipatc;; '. , 

(5) 17. i:. imizin-j 
srrappinj , 
movtimenc o- 

(6) rn^n imiziir; ' 

apping 
c:a:.;aginc: 

(7) . - enricr, 
::::: lizoj. I. 

. . iCurc ... . 



"rom the surface of 
:count of aggressive, 

leating equipment needed 
ng material; 
aditional mechanical 
e palletized loads, 
oin the ends of 
al; 

:ces3ive amounts of 
:.g. / used Stretch wrap; 
Jive looseness of 
al, which results in 

-jes ; 

IvG tightness of 
il, vhich results in 
: ; and 

. circulation about the 
r. r to minimize 
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retain sufficient rc.^ •^'iual resiliency to apply 
-o the load of uniti: 1 objects, i.e., in the 
f a large rubber band. Unlike a rubber band, 
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Pressure-sensitive tack, in g/0.645 cm^, is set forth 
in Table 3. 
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in Table 4, both adhesion to the stirface of 
f iberboard and fiber pull from the surface of 
fiberboard are set forth for the tape. 



5 
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example II 

A series of tapes employing an acrylate-based 
pressure-sensitive adhesive composition was prepared to 
illustrate adhesion to various surfaces, and fiber pull 
5 from the surfaces of various packaging materials. Each 
tape of the series was prepared by coating one major 
surface of a 4 mil (0.0102 cm) LLDPE backing with a 
tackified pressure-sensitive adhesive. The adhesive 
was an acrylate adhesive comprising 90 parts by weight 

10 isooctyl acrylate and 10 parts by weight acrylic acid 
prepared according to Re. 24,906 (Ulrich) , incorporated 
herein by reference. The backing had been corona 
treated on both major surfaces thereof. A low-adhesion 
backsize composition was applied to the major surface 

15 of the backing not bearing the adhesive. The 

low-adhesion backsize composition was of the type 
described in Example 1. The coating weight of adhesive 
of each of the unstretched and stretched tapes of the 
series, in g/m^, are set forth in Table 5. 



20 



yable 5 

coating weight Coating weight 
sample no. unstretched stre1;:gh^d 



1 



0.037 0.013 

25 2 0.060 0.016 

3 0.106 0.030 

4 0.129 0.027 

The data in Table 5 indicate that stretching 
30 to ultimate yield can give a 3.7 times reduction 

(approximately) in adhesive coating weight per unit 
area. The reduction is believed to result from an 
increase in the surface area of the backing. 

Both adhesion to the surface of corrugated 
3 5 paperboard and fiber pull from the surface of 
corrugated paperboard are set forth in Table 6. 
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Both adhesion to the surface of fiberboard 
and fiber pull from the surface of fiberboard are set 
forth in Table 7. 



5 
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The data iri the foregoing tables show that 
there is a greater decrease in adhesion than would have 
been expected from a mere reduction in adhesive coating 
weight. For example, the adhesion and tack of a tape 
5 having a stretched coating weight of 2.0 to 2.2 grains 
per 24 sq. in. [0.020 to 0.022 g/cm^] (i*e. , Sample 
nos. 3 and 4) is significantly lower than the adhesion 
and tack of a tape having an unstretched coating weight 
of 2.1 grains per 24 sq. in. [0.021 g/cm^] (i.e., 
10 Sample no.l). A decrease in adhesion correlates 
directly with a reduction in tack, i.e., 
detackif ication < 
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EK^T^ple III 

A group of containers was unitized by means 
of the stretchable tape disclosed herein in the manner 
shown in FIG. 3. The tape was applied by hand at a 
5 stretch ratio of 6 to 1. For the purpose of 

comparison, a second group of containers, identical to 
the first group, was unitized by means of stretch wrap, 
also applied by hand. Both groups of unitized 
containers were subjected to the mechanical handling 

10 test and the vibration (table) test. The load 

displacement for each type of wrapping was similar, and 
each type of wrapping was deemed to be adequate for use 
in a manufacturing facility. 

The tape and stretch wrap were then removed 

15 from the unitized containers, and the scrap tape and 
scrap wrap were weighed. The stretch wrap weighed 7.4 
ounces (1.02 kg). The stretch tape weighed 2.3 ounces 
(0.32 kg). Thus, the use of tape resulted in a 70% 
reduction in waste. 

20 Various modifications and alterations of this 

invention will become apparent to those skilled in the 
art without departing from the scope and spirit of this 
invention, and it should be understood that this 
invention is not to be unduly limited to the 

25 illustrative embodiments set forth herein. 
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WHAT XS CLAIMCD IS: 

1. A method of unitizing at least two 
objects that are arranged in one or more tiers, at 
5 least one of said tiers comprising at least one abject, 
said method comprising the steps of: 

(1) providing a stretchable, 
detackifiable pressure-sensitive 
adhesive tape having (1) a backing 
having a Yoving's modulus of at 
least about 2,500 psi (176 kg/cm^) 
but less than about 100,000 psi 
(7031 kg/cm^) , a lengthwise 
elongation at break of at least 
about 150% and low recovery, (2) 
said backing bearing a layer of 
pressure-sensitive adhesive 
thereon; 

(2) adhering a first small portion of 
20 said tape to a small portion of one 

of said objects; 

(3) stretching said tape sufficiently 
to detackify the portion thereof 
not adhered to said one of said 

25 objects; 

(4) wrapping said detackified portions 
of said tape around at least two of 
said objects; and 

(5) adhering a second portion of said 
3Q tape to a small portion of one of 

said objects, whereby said objects 
are capable of resisting mechamical 
handling and vibration of said 
arranged objects. 



35 



2. The method of Claim 1, wherein said 
objects are arranged in at least two tiers. 



- 31 - 



3, The method of Claim 2, wherein said tape 
is wrapped around all of said objects on at least one 
of said tiers. 



5 4. The method of Claim 1, wherein said 

objects comprise packages having at least six sides. 

5* The method of Claim 1, wherein said tape 
is wrapped in a direction substantially parallel to the 
10 plane formed by the uppermost surfaces of said objects, 

6. The method of Claim 1, wherein said tape 
is wrapped in a direction substantially non-parallel to 
the plane formed by the uppermost surfaces of said 
15 objects. 



7. The method of Claim 1, wherein said tape 
is wrapped in both a direction substantially parallel 
to the plane formed by the uppermost surfaces of said 
20 objects and a direction substantially non-parallel to 
the plane formed by the uppermost surfaces of said 
objects. 



8. The method of Claim 1, wherein at least 

25 one stretched and wrapped portion of said tape crosses 

over at least another stretched and wrapped portion of 
said tape. 



9. A method of closing and securing a 

3 0 package comprising the steps of: 

(1) providing a stretchable, 

detackif iable pressure-sensitive 
adhesive tape having (i) a backing 
having a Young's modulus of at 

35 least about 2,500 psi (176 kg/cm^) 

but less than about 100,000 psi 
(7031 kg/cm^) , a lengthwise 
elongation at breaOc of at least 
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about 150% and low recovery, (2) 
said backing bearing a layer of 
pressxire-sensitive adhesive 
thereon; 

adhering a first small portion of 
said tape to a small portion of 
said package; 

stretching said tape sufficiently 
to detackify the portion thereof 
not adhered to said package; 
wrapping said detackified portion 
at least peurtially around said 
package; and 

adhering a second small portion of 
said tape to a small portion of 
said package, whereby said package 
is capable of remaining closed and 
secured. 

20 10- The method of Claim 8, wherein said 

package has at least six sides. 

11. A method of unitizing a plurality of 
objects comprising the steps of: 

25 

(1) providing a stretchable, 
detackifiable pressure-sensitive 
adhesive tape having (1) a backing 
having a Yo\ing's modulus of at 

30 least about 2,500 psi (176 kg/cm^) 

but less than about 100,000 psi 
(7031 kg/cm^) , a lengthwise 
elongation at breaJc of at least 
about 150% smd low recovery, (2) 

35 said backing having a layer of 

pressure-sensitive adhesive 
thereon; 

(2) adhering a first small portion of 



10 



(2) 



(3) 



(4) 



(5) 



15 
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said tape to a small portion f at 
least one of said objects; 

(3) stretching said tape sufficiently 
to detackify the portion thereof 

5 not adhered to said object; 

(4) wrapping said detackified portion 
of said tape around said plurality 
of said objects; and 

(5) adhering a second portion of said 
10 tape to a small portion of at least 

one of said objects, whereby said 
plurality of said objects is 
unitized in the form of a bundle. 
12* A stretchable, detackif iable 
15 pressure-sensitive adhesive tape having a backing 
having a Young's modulus of at least about 2,500 psi 
(17 6 kg/cm^) but less than about 100,000 psi (7031 
kg/cm^) , a lengthwise elongation at break of at least 
about 150% and low recovery (a) said backing having a 
20 layer of pressure-sensitive adhesive thereon, said tape 
having a portion thereof stretched to at least 200% of 
its original length, whereby said tape detackif ies by 
at least about 10%. 



25 13. The tape of Claim 12, wherein said tape 

detackif ies by at least about 25%. 

14. The tape of claim 12, wherein said tape 
detackif ies by at least about 50%. 

30 

15* The tape of Claim 12, wherein said tape 
has a portion thereof stretched to at least 600% of its 
original length. 
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